The C2 domain of the Ca(2+)-independent protein kinase C Apl II inhibits phorbol ester binding to the C1 domain in a phosphatidic acid-sensitive manner.
There are two protein kinase Cs (PKCs) in the Aplysia nervous system, PKC Apl I, which is homologous to the Ca(2+)-activated PKC family, and PKC Apl II, which is homologous to the Ca(2+)-independent PKCs epsilon and eta. Purified PKC Apl I requires much less phosphatidylserine for activation than does purified PKC Apl II, and this may explain why the neurotransmitter serotonin activates PKC Apl I but not PKC Apl II in the intact nervous system [Sossin, W. S., Fan, X., and Baseri, F. (1996) J. Neurosci. 16, 10-18]. PKC Apl II's requirement for high levels of phosphatidylserine may be mediated by its C2 domain, since removal of this domain allows PKC Apl II to be activated at lower concentrations of phosphatidylserine. To begin to understand how this inhibition is mediated, we generated fusion proteins containing the C1 and C2 domains from PKC Apl II and determined their lipid dependence for phorbol ester binding. Our results indicate that the presence of the C2 domain lowers the affinity of protein kinase C activators for the C1 domains and this inhibition can be removed by phosphatidylserine. Phosphatidic acid, however, is much more potent than phosphatidylserine in reducing C2 domain-mediated inhibition, suggesting that phosphatidic acid may be a required cofactor for the activation of PKC Apl II.